Rhamnolipid mediated disruption of marine Bacillus pumilus biofilms.
Removal of detrimental biofilms from surfaces exposed in the marine environment remains a challenge. A strain of Bacillus pumilus was isolated from the surface of titanium coupons immersed in seawater in the vicinity of Madras Atomic Power Station (MAPS) on the East coast of India. The bacterium formed extensive biofilms when compared to species such as Bacillus licheniformis, Pseudomonas aeruginosa PAO1 and Pseudomonas aureofaciens. A commercially available rhamnolipid was assessed for its ability to inhibit adhesion and disrupt pre-formed B. pumilus biofilms. The planktonic growth of B. pumilus cells was inhibited by concentrations >1.6mM. We studied the effect of various concentrations (0.05-100mM) of the rhamnolipid on adhesion of B. pumilus cells to polystyrene microtitre plates, wherein the effectiveness varied from 46 to 99%. Biofilms of B. pumilus were dislodged efficiently at sub-MIC concentrations, suggesting the role of surfactant activity in removing pre-formed biofilms. Scanning electron microscopy (SEM) confirmed the removal of biofilm-matrix components and disruption of biofilms by treatment with the rhamnolipid. The results suggest the possible use of rhamnolipids as efficient anti-adhesive and biofilm-disrupting agents with potential applications in controlling biofilms on surfaces.